INTRODUCTION
). Operational flights, experimental flights, and ground demonstration results of arcjet and ion systems will now be briefly reviewed.
Arcjet Systems
Hydrazine arcjets can provide a 50% to 100% increase in specific impulse over conventional chemical and resistojet
systems.
In a typical mission, the increased specific impulse would translate ini0 amass savings of about 100 t0 200 kg of propellant.
This mass savings could be used to extend the life of the satellite, to increase the payload, or tO reduce the launch vehicle class. The mass benefit comes not only from reduced NSSK mass, but also from savings in apogee motor propellant because of the lower spacecraft mass in geosynctu'onous transfer orbit. The savings in apogee motor propellant is abot,t 60 kg for an INTELSAT VII growth version spacecraft (ref. AtNASALeRC, 30 cm diameter xenon ion thrusters are being developed for NSSK and primary propulsion applications (ref. Fig. 2 ), For the NSSK application, the focus is on power levels of 0.5 kW to 2 KW. To optimize the expectations for implementation of ion systems for NSSK, the 30 cm thruster, initially developed for primary propulsion, is operated at a fraction of its design and demonstrated power level.
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The derated xenon thrusters have provided specific impulse levels of 1700 s to 2500 s at overall efficiencies from about 45% to 60% (ref. employing a feed-line bake at 75°C, reducing the propellant feed system leak/outgas rate to -4 X 10"_ Pa-l/s, and using a gas purifier, the internal surfaces of the hollow cathodes showed an insignificant amount of material deposition, and overall operational reliability improved. Very small, highly localized amounts of tungsten, badurn and calcium compounds, and Ba,CaWO6 were found on internal cathode surfaces, but none of these deposits impacted performance over the 500 h period. The discharge voltage changed by less than 2% during the course of the 500 h test, and the cath .o_!etube temperature decreased from a high of 1090 "C to a low of 1025 "C.
Research to develop detailed criteria for long-life, inert-gas hollow cathodes is continuing. 
